Abstract: A three-dimensional Lie algebra is constructed to establish two isospectral problems whose compatibility condition generates a new integrable-soliton hierarchy of equations which is called generalized BPT hierarchy. An equivalent Lie algebra corresponding to the threedimensional Lie algebra is given for deducing the Hamiltonian structure of the equation hierarchy by use of the quadratic-form identity.
Introduction
As we all know, search for new soliton integrable equations has been an interesting and important aspect of integrable systems and soliton theory. There are so many papers, here we do not list them one by one. In the letter, we only consider the scheme proposed by Tu [1] for generating soliton equations, which was called Tu scheme by Ma [2] . Tu used two sets of simple Lie algebras 1 0 0 1 0 0 1 , , ,
, ,
e f e f h e e + − + − = = (2) and their loop algebras to have derived some well-known integrable soliton hierarchies, such as the AKNS hierarchy, KN hierarchy, WKI hierarchy, TA, TB and TC hierarchies etc. [1] . Tu also obtained the Boite-Pempinelli-Tu(BPT) hierarchy by using a loop algebra of the Lie algebra (2) . In the letter, we adopt a three-dimensional Lie algebra G which is different from (1) and (2) to derive a new integrable hierarchy called the generalized BPT hierarchy. Then an equivalent Lie algebra of G is presented to deduce the Hamiltonian structure of the hierarchy by using the quadratic-form identity.
2.
A Generalized BPT hierarchy and its Hamiltonian structure * To whom any correspondence should be addressed. , , e n e n e n , ( )
, 2 e m e n e m n e m n
,
e qe e u e u e φ φ 
. (7) 3 R for two arbitrary vectors
Define an operation in the space ( )
, , a a a a = ( ) 
is required to satisfy the matrix equation 
If set Inserting the above results into the quadratic-form identity and comparing the coefficients of 
From Eq. (5), we have 0 γ = . Thus, we obtain the deserved densities of the system (7): 
where is a Hamiltonian operator.
⎜ ⎟ ⎝ ⎠
Of course, we may present a recurrence operator from Eq.(5) which satisfies P . Here we omit it. As far as we know, the result (11) or (7) is new. In addition, the Lie algebra presented in the letter possesses extensive applications for generating soliton hierarchies of evolution equations.
